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ABSTRACT: , 

PROBLEM TO BE SOLVED: To provide a polishing composition for effectively and stably polishing 
and machining the edge of ,a semiconductor wafer that is made of a silicon wafer, a compound 
wafer, or the like,. 

SOLUTION: In the polishing composition for polishing a semiconductor wafer edge, an average 
primary particle diameter being calculated by full sphere conversion from a specific surface 
area being measured by the BET method ranges from 8 to 50 nm, an average secondary particle 
diameter B being measured by the laser scattering method using a micro track UPA ranges from 12 
to 200 nm, a ratio B/A of the average primary particle diameter A to the average secondary 
particle diameter B ranges from 1.4 to 12, the concentration of a silicon oxide particle for 
entire solution is 2-30 wt.% in a colloidal solution, and also a buffering operation is 
achieved between pH 8-11 containing a buffering solution where a weak acid in that the 
logarithmic value of the -inverse number of an acid dissociation constant at 25°C ranges from 
_8.0 to 12.5 and a strong base are combined. 
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ABSTRACTED- PUB-NO: JP2001118815A 
BASIC-ABSTRACT: 

NOVELTY - A polishing composition contains a buffer solution and has a buffer action at a pH 
range of 8-11. 

DETAILED DESCRIPTION - The buffer solution consists of a colloidal solution consisting of 
silicon oxide particles having the following: (a) mean primary particle diameter A calculated 
in sphericity equivalent from a specific surface area measured by the Brunauer-Emmette-Teller 
method: 8-50 nm; (b) mean secondary particle diameter B measured by the laser scatering method 
by microtrack UPA: 12-200 nm; (c) ratio of mean secondary particle diameter B-to mean primary 
particle diameter A, B/A, = 1.4-12; (d) concentation of entire solution = 2-30 percent by 
weight. The buffer solution is formed by a combination of a weak acid having a logarithmic 
value of the reciprocal number of an acid dissociation constant at 25 degrees C of 8.0-12.5 and 
a strong base. 



USE - The polishing composition is used for polishing the edge of the semiconductor wafer, 
method polishes the edge of the semiconductor wafer. 



The 



ADVANTAGE - The composition has superior polishing force and its persistence and effectively 
stably polishes the edge of the semiconductor wafer. 
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1 .This document has been translated by. computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The first [an average of] particle diameter A computed by real ball conversion from the 
specific surface area measured with the BET adsorption method is 8-5 Onm. It is in the range whose 
second [ an average of] particle diameter B measured by the laser scattering-about method by the micro 
truck UPA is 12-200nm. B/A is in the range of 1.4 to 12. and the ratio of said first [ an average of] 
particle diameter A and second [ an average of ] particle diameter B -- Are the colloidal solution of the 
oxidation silicon particle whose concentration to the whole solution is 2 - 30 % of the weight, and 
furthermore, by including the buffer solution with which the opposite numeric value of the inverse 
number of the acid dissociation constant in 25 degrees C combined the weak acid and the strong base of 
8.0-12.5 The abrasive compound for semiconductor wafer edge polish characterized by having buffer 
action between pH 8-1 1 . 

[Claim 2] The abrasive compound for semiconductor wafer edge polish given in the 1st term of a claim 
to which the conductivity in 25 degrees C is characterized by being 20. or more second/m per oxidation 
silicon particle 1 weight section. 

[Claim 3] The abrasive compound for semiconductor wafer edge polish given in the 1st term of a claim 
thru/or the 2nd term of a claim characterized by for the anions which constitute weak acid being 
carbonate ion and bicarbonate, and the cation which constitutes a strong base being at least one of alkali- 
metal ion, choline ion, tetramethyl ammonium ion, or ammonium ion. 

[Claim 4] The edge polish processing approach of the semiconductor wafer characterized by rotating 
and grinding said drum and the both sides of a workpiece, or one of these, carrying out the installation 
press of the semiconductor wafer which is a workpiece, and supplying the abrasive compound for 
semiconductor wafer edge polish of a publication at the edge polish processing machine which has the 
pivotable drum which stuck the polishing pad which consists of synthetic-resin foam, synthetic leather, 
or a nonwoven fabric to either the 1st term of a claim thru/or the 3rd term of a claim. 



[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the abrasive compound for 
wafer edge polish which performs polish processing of the edge part of the semiconductor wafer which 
consists of a silicon wafer or a compound wafer. Furthermore, this invention relates to the approach of 
performing mirror plane processing of the edge part of a semiconductor wafer using said abrasive 
compound for wafer edge polish. 
[0002] 

[Description of the Prior Art] Electronic parts, such as IC and LSI which made the raw material semi- 
conductor materials, such as a silicon single crystal, or a VLSI, are manufactured based on the 
semiconductor device chip of the shape of a wafer which wrote in and divided many detailed electrical 
circuits into the wafer which sliced the ingot of the single crystal of silicon or other compound 
semiconductors to disc-like [ thin ]. The wafer sliced from the ingot is further processed into the mirror 
plane wafer with which the mirror plane was made to the one side at least through wrapping, etching, 
and the process of polishing. Although a detailed electrical circuit is formed in the front face by which 
mirror plane finishing was carried out at a subsequent device process and a wafer goes, a wafer is 
processed with the first disc-like configuration maintained until it is divided into a semiconductor device 
chip, and, in between like each processing, processes, such as washing, desiccation, and conveyance, 
enter, while the configuration of the periphery side face edge of a wafer had rise steeply in the 
meantime , that contact equipment and other bodies into each process as it be the field of a raw **** 
condition , minute destruction take place , and a very fine particle occur , or the field which the 
contamination particle be involved in into the field of the **** condition , and it dissipated at the 
subsequent process , and performed precision processing be pollute , and it have big effect on the yield 
and the quality of a product in many cases . In order to prevent this, generally beveling an edge part by 
the initial stage of wafer processing (**** ring), and carrying out mirror plane finishing (edge polishing) 
of the part further is performed. 

[0003] It is performed by the approach of performing polish processing of an edge part , above- 
mentioned edge polishing supplying the constituent solution for polish which carried out inclination 
press , making the polish processing machine which stuck the polishing pad which consists of synthetic 
resin foam , synthetic leather , or a nonwoven fabric rotate edge parts , such as a silicon wafer which 
gave the **** ring which is work , and used colloidal silica as the principal component to the front face 
of a pivotable drum generally . A deer is carried out and what has the constituent for polish equivalent to 
what is used for surface polishing of a wafer used in this case is used. 

[0004] Generally as a constituent for polish, the solution which distributed the detailed colloid oxidation 
silicon particle is used for the solution containing an alkali component. This processing uses the 
diamond wheel to the process before that, or, unlike the so-called mechanical processing using a hard 
alumina system abrasive grain, applies a chemical operation of the alkali which is that component, and 
specifically as opposed to workpieces, such as silicon wafer's, erosion nature. That is, a thin elastic 
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erosion layer is formed in workpiece front faces, such as a wafer, of corrosive [ of alkali ]. Processing 
progresses by removing the thin layer by the mechanical work of a detailed colloid oxidation silicon 
particle. 

[0005] In such processing, the configuration of colloidal silica serves as an important factor. That is, 
although a workpiece front face is corroded by alkali and a thin layer is formed, the removal rate of this 
thin layer changes with the configurations of colloidal silica a lot. Although a removal rate will become 
quick if the particle diameter of colloidal silica is enlarged, it becomes easy to generate a scratch in a 
polished surface. Therefore, the particle has moderate size, and it must not destroy easily, or it is 
condensed high order and it must not gel it. That is, an oxidation silicon particle removes effectively the 
erosion layer formed with alkali by the mechanical work. It seems "therefore, don't have a certain effect 
on the new polished surface after removal." 

[0006] More various abrasive compounds than before are proposed as abrasive materials, such as a 
wafer. For example, in the U.S. Pat. No. 3170273 official report, a silica sol and silica gel are proposed 
as an abrasive material. Furthermore in the U.S. Pat. No. 3328141 official report, it is indicated by 
****ing pH of this suspension within the limits of 10.5-12.5 that a polish rate increases. In the U.S. Pat. 
No. 4169337 official report, adding amines to the constituent for polish is indicated. Water, colloidal 
silica, the with a molecular weight of 100,000 or more water soluble polymer, and the constituent for 
polish that consists of water-soluble salts are indicated by JP,2-158684,A. Furthermore, in JP,5- 
154760,A, the polish approach which used the constituent for polish which contains the piperazine 
which is a kind of a water-soluble amine ten to 80% of the weight on the silica criteria of a silica sol or 
silica gel is indicated. 

[0007] If flat-surface polishing conditions, such as a silicon wafer or a compound wafer, are compared 
with polish processing of the edge part of the semiconductor wafer which consists of a silicon wafer or a 
compound wafer, since the time amount of the polishing pad with which the former contacts an edge 
part is short as compared with the latter, in the pressure concerning a processing side, it is high and 
linear velocity of the polishing pad to a processing side has also been made quick. That is, compared 
with flat-surface polishing, it can be said that the polish processing process of an edge part is a severe 
condition very much. Since the edge part of a semiconductor wafer is supplied in the condition of 
having described about No. 1000 and having been ground with the grinding stone for ** rings, the field 
granularity is very coarse. Even if it uses constituents for polish for flat-surface polishing, such as the 
conventional semiconductor wafer, for the bottom of such a processing condition, sufficient polish rate 
and field granularity are not obtained. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention person etc. takes an example by the trouble 
which the above-mentioned conventional constituent for polish and the above-mentioned conventional 
polish approach have. As a constituent solution for polish It is the water solution of the colloid 
containing the abrasive grain of detailed oxidation silicon, i.e., colloidal silica. The first [ an average of] 
path is 8-50nm, and the second [ an average of] particle diameter is 12-200nm. And the ratio of the first 
[ an average of] particle diameter and the second [ an average of] particle diameter, and the second [ an 
average of] particle diameter / first [ an average of] particle diameter consist the oxidation silicon 
particle between 1 .4-12 of the colloidal solution containing 2 - 30 % of the weight. By using the 
constituent for polish which has the operation whose pH buffers pH between 8-11 The place which 
comes to complete a header and this invention and constitutes with the purpose that mirror-polishing 
processing of the edge part of semiconductor wafers, such as a silicon wafer, can be performed 
effectively A polish rate is to offer the abrasive compound for wafer edge polish which performs mirror- 
polishing processing of the edge part of the semiconductor wafer with which good field granularity is 
obtained quickly. Furthermore, other purposes of this invention are to offer the mirror-polishing 
approach of the edge part of a semiconductor wafer of having used the above-mentioned abrasive 
compound for wafer edge polish. 
[0009] 

[Means for Solving the Problem] The first [ an average of] particle diameter A computed by real ball 
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conversion from the specific surface area which measured the above-mentioned purpose with the BET 
adsorption method is 8-50nm. It is in the range whose second [ an average of] particle diameter B 
measured by the laser scattering-about method by the micro truck UPA is 12-200nm. B/A is in the range 
of 1 .4 to 12. and the ratio of said first [ an average of] particle diameter A and second [ an average of] 
particle diameter B — Are the colloidal solution of the oxidation silicon particle whose concentration to 
the whole solution is 2 - 30 % of the weight, and furthermore, by including the buffer solution with 
which the opposite numeric value of the inverse number of the acid dissociation constant in 25 degrees 
C combined the weak acid and the strong base of 8.0-12.5 It is attained by the abrasive compound for 
semiconductor wafer edge polish characterized by having buffer action between pH 8-1 1. With the 
semiconductor wafer said to this invention, semi-conductor film, such as a thing in which insulator 
layers, such as a silicon dioxide, were formed, or polish recon, and the thing which gave metallic 
conductor film, such as a copper thin film, further are also pointed out to a front face besides [ which has 
not given the coat to a front face ] the so-called bear wafer with a silicon wafer and a compound wafer. 
[0010] Furthermore, they are attained by the edge polish processing approach of the semiconductor 
wafer characterized by rotating and grinding said drum and the both sides of a workpiece, or one of 
these, other purposes of this invention carrying out the installation press of the semiconductor wafer 
which is a worked object, and supplying the above-mentioned abrasive compound for semiconductor 
wafer edge polish to the edge polish processing machine which has the pivotable drum which stuck the 
polishing pad which consists of synthetic-resin foam, synthetic leather, or a nonwoven fabric. 
[0011] 

[Embodiment of the Invention] In this invention, the oxidation silicon particle which had a certain 
specific particle diameter and distribution for the abrasives contained in the abrasive compound for 
semiconductor wafer edge polish is used, and it is characterized by using the mother liquor which 
contains the particle further as the buffer solution which has buffer action in a certain specific pH range. 
That is, the second [ an average of] particle diameter B which set the first [ an average of] particle 
diameter A of an oxidation silicon particle to 8-50nm, and carried out the secondary condensation is 
controlled even in the range of 12-200nm, and edge mirror plane processing which began and was 
excellent is performed by putting ratio B/A of the diameter A of a primary particle and diameter B of an 
aggregated particle on the range of 1 .4 to 12 further. The solution containing the oxidation silicon 
particle of this size forms the solution of colloid. 

[0012] If the particle of oxidation silicon has the first [ an average of] particle diameter smaller than 
8nm, the stability as a constituent for polish will fall that it is easy to condense the colloidal solution. 
Moreover, in the case of 50nm or more, there is no effect of the first [ an average of] particle diameter 
in the engine performance as a constituent for polish, but it is difficult to be stabilized and to 
manufacture secondary floe. When the ratio of the first [ an average of] particle diameter A and the 
second [ an average of] particle diameter B and B/A are 1.4 or less, there are no particle of oxidation 
silicon and difference of a polish rate which are not condensed secondarily. When B/A is 12 or more, the 
particle of the oxidization silicon condensed high order generates, and it becomes easy to produce a 
scratch. The second [ an average of] particle diameter has desirable 200nm or less. If the second [ an 
average of] particle diameter exceeds 200nm, it increases [ the sedimentation nature of a particle ] and 
is not desirable. As for the concentration of oxidation silicon, it is desirable at the time of actual polish 
processing that it is 2 - 30 % of the weight. 

[0013] What was deionized and manufactured from water glass, the thing which made water etc. 
distribute fumed silica, the thing which hydrolyzed and manufactured the organic silicon compound can 
be used for the colloidal silica used for this invention. The first [ an average of ] particle diameter of the 
particle of oxidation silicon was computed by performing real ball conversion from the specific surface 
area of the dry matter of an oxidation silicon particle. Specific surface area was measured with the BET 
adsorption method. The second [ an average of] particle diameter of the particle of oxidation silicon 
measured using the micro truck UPA (HONEWELL) laser dispersion type particle-size-distribution 
measuring device. Measured volume mean particle diameter was made into the second [ an average of] 
particle diameter. 
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[0014] In this invention, in order to maintain the stable polish force, it is important to maintain pH of the 
whole solution at the range of 8-1 1 . A polish rate falls remarkably that pH is eight or less, and it 
separates from the range of practical use. Moreover, if pH becomes 1 1 or more, in order that colloidal 
silica may begin condensation, the stability of an abrasive compound will fall and it will separate also 
from this from the range of practical use. This pH seems and not to change with the external conditions 
considered, such as contact in friction, heat, and the open air, or mixing with other components, easily 
again. Therefore, it is required for the width of face of pH change to use the abrasive compound solution 
itself as the so-called strong liquid of little buffer action to change of external conditions in this 
invention. In order to form buffer solution, it is required for the opposite numeric value (electric 
dissociation exponent) of the inverse number of the acid dissociation constant (Ka) in 25 degrees C to 
use it combining the weak acid and the strong base in the range of 8.0-12.5. the inverse number of the 
acid dissociation constant in 25 degrees C - a logarithm - since it is necessary to add weak acid and a 
strong base in large quantities in order to raise pH, when a value is 8.0 or less, it is not desirable, the 
logarithm of the inverse number of the acid dissociation constant in 25 degrees C ~ if a value is larger 
than 12.5, buffer solution with the big buffer action which stabilizes pH in 8-1 1 cannot be formed. 
[0015] As weak acid used for formation of the constituent solution for polish which has the buffer action 
of this invention, carbonic acid (6.35 electric dissociation exponent= 10.33), a boric acid (electric 
dissociation exponent=9.24) 3 phosphoric acid (7.20 electric dissociation exponent=2.15, 12.35), a water- 
soluble organic acid, etc. may be raised, and you may be the mixture. Moreover, as a strong base, the 
hydroxide of alkali metal, the fourth class ammonium, ammonium, etc. can be used. It is the description 
that the buffer solution stated by this invention has little change of pH even if it is formed in above- 
mentioned combination, the solution with which the condition which weak acid has dissociated in a 
solution as ion with which valences differ, or a dissociation condition and the condition of not 
dissociating lives together is shown and a small amount of acid or base mixes. 

[0016] In this invention, polish working speed can be remarkably improved by making the conductivity 
of the constituent solution for polish high. Conductivity is a numeric value which shows easy as the 
electrical and electric equipment in liquid, and is the inverse number value of the electric resistance 
value per unit length. The numeric value which converted the numeric value (micro-Siemens) of the 
conductivity per unit length into per 1 % of the weight of oxidation silicon in this invention shows. In 
this invention, if the conductivity in 25 degrees C is two or more 20 mS/m / 1% - SiO(s), it is desirable 
to improvement in polish working speed, and if it is two or more 25 mS/m / 1% - SiO(s), it is still more 
desirable. There is the following two-way-type method as an approach of raising conductivity. The 
approach one makes concentration of buffer solution high, and another are the approaches of adding 
salts. What is necessary is to make only concentration high, without changing the mole ratio of an acid 
and a base, in order to make concentration of buffer solution high, although the salts used for the 
approach of adding salts consist of combination of an acid and a base — as an acid ~ strong acid and 
weak acid — you may be any and the mixture is [ a mineral acid and an organic acid can be used and ] 
sufficient, as a base — a strong base and a weak base — you may be any, the hydroxide of alkali metal, 
the hydroxide of the water-soluble fourth class ammonium, and a water-soluble amine can be used, and 
it does not matter even if it is the mixture. Since pH of buffer solution may be changed when adding in 
the combination of weak acid, a strong base and strong acid, a weak base and weak acid, and a weak 
base, adding in large quantities is not desirable. The above-mentioned two-way-type method may be 
used together. 

[0017] Since the physical properties of the constituent for polish of this invention are improved, a 
surfactant, a dispersant, a sedimentation inhibitor, etc. can be used together. As a surfactant, a 
dispersant, and a sedimentation inhibitor, the water-soluble organic substance, an inorganic stratified 
compound, etc. are raised. Moreover, an organic solvent may be added although the constituent for 
polish of this invention is used as the water solution. The constituent for polish of this invention may 
mix and prepare colloidal silica and a base and an additive, and water at the time of polish. Moreover, 
generally 15 - 65% of high-concentration constituent is prepared as colloidal silica, and it is diluted and 
used with the mixture of water or water, and an organic solvent in many cases. 
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[0018] It be carry out by the approach of perform polish processing of an edge part , carry out 
inclination press and supply the constituent solution for polish to it generally , in the case of edge 
polishing , make the polish processing machine which stuck the polishing pad which consist of synthetic 
resin foam , synthetic leather , or a nonwoven fabric rotate edge parts , such as a silicon wafer which 
gave the **** ring which be a work piece ( workpiece ) , on the front face of a pivotable drum . With the 
processing machine for edge polishing used for this invention for example, a speed femme - with the 
pivotable drum which stuck the polishing pad on the front face, as shown in EP[ by - eye peck 
company ]-IV mold edge polish equipment Consist of the grasping section which grasps a work piece, 
rotates and is made to incline at an angle of arbitration, and press the edge part of the work piece 
attached in this grasping section to said drum, and the both sides of a work piece and a drum are made to 
rotate, supplying the liquid of the constituent for polish, and mirror-polishing processing of the edge part 
of a work piece is performed. That is, it presses at a fixed include angle, making the drum into which it 
goes up or descends little by little, and a location is changed, rotating rotate a work piece, and polishing 
is performed while the liquid of an abrasive compound is dropped at a processing part. The concrete 
polish processing approach of the semiconductor wafer edge using the constituent for polish of this 
invention will be clarified in the example described below. 
[0019] 

[Example] Next, although an example and the example of a comparison are given and the constituent for 
semiconductor wafer edge polish of this invention and the polish processing approach using it are 
explained concretely, this does not limit especially. The polish conditions by the semiconductor wafer 
edge polish equipment and it which were used for this invention are as follows. 
Polish equipment: Speed femme eye peck incorporated company make, EP-200-V type drum rotation 
number: 1800RPM drum normal velocity :0.8, mm/sec abrasive cloth:SUBA400 (Rodel Nitta CO. make) 
constituent flow rate for polish: - a part for 600ml/- floor-to-floor-time; - it measured pH of an 
abrasive compound 90 seconds of one side at a time using the pH meter for a total of 3 minutes. In 
measurement, it measured, after proofreading a pH electrode beforehand with the pH standard solution 
of pH 6.86 and 9.18. Conductivity was measured with the conductivity meter. Moreover, evaluation of a 
polished surface observed the condition of a haze ** pit visually under the condensing LGT. Moreover, 
the polish rate was found from the weight difference of the silicon wafer before and behind polish. 
Evaluation of a polished surface measured the surface roughness of an edge side using the surfboard 
COM profiler M2000 (made in [ instrument company ] Chapman). The friction mark remainder which 
carries out **** generating investigated the work-piece perimeter after processing by one 800 times the 
scale factor of this using the optical microscope for an edge polish to be imperfect. 
[0020] Either of the fumed silica with the oxidation silicon particle of a prototype with a particle 
diameter [ first / an average of / of 1 7nm ] and a particle diameter [ second / an average of ] of 28nm and 
a particle diameter [ first / an average of / of 1 8nm ], and a particle diameter [ second / an average of] of 
180nm was used for the constituent for polish used in the example and the example of a comparison. 
Having carried out initial-complement preparative isolation as a part for a silica, and agitating this as an 
abrasive material for an experiment, specified quantity addition of the additive of the class shown in 
Table 1 - 5 and an amount was carried out, and pure water was added, concentration was adjusted and it 
considered as the constituent for polish of this invention. Among additives, carbonic acid 
tetramethylammonium, carbonic acid hydrogen tetramethylammonium, a calcium carbonate, calcium 
hydrogencarbonate, a sodium carbonate, and a sodium hydrogencarbonate are salts which become the 
combination of the carbonic acid (electric dissociation exponent=10.33) as weak acid, and a strong base, 
and are buffer solution of this invention. Moreover, a calcium sulfate and diethanolamine are the 
additives for gathering conductivity. The polish experiment of a semiconductor wafer was respectively 
conducted by the above-mentioned approach. In the example 1, the 8 inches silicon wafer which gave 
the 2-micrometer polish recon film to the front face was used. 

[0021] The 8 inches silicon wafer which gave the 2-micrometer polish recon film to one to examples 1- 
10 and example of comparison 5 front face was used as the work piece, and the mirror-polishing 
processing trial of an edge part was performed using the abrasive compound shown in Table 1 - 3. A 
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result is written together to Table 1 - 3. In addition, the cable address used in front Naka shows the 
following. 

TMA - 2C03:carbonic acid tetramethylammonium TMAHC03:carbonic acid hydrogen 
tetramethylammonium DEA: - diethanolamine and the unit in front Naka are as follows. 
* l(additive concentration):M/kg-Si02*2(conductivity):mS/m/l%-Si02 [0022] 
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[Table 2] 
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[0025] B/A is within the limits of 1.4-12 so that clearly from the result shown in the example of Table 1 
and 2. the logarithm of the inverse number of an acid dissociation constant [ in / the concentration of 
oxidation silicon is 2 - 30 % of the weight, and / 25 degrees C ] — a value with the constituent for polish 
it was made to have buffer action between pH 8-1 1 containing the buffer solution which combined the 
weak acid and the strong base of 8.0-12.5 It is [ the result which may be satisfied with a front face of a 
polish rate and surface roughness in the experiment which processed the edge part of the 8 inches silicon 
wafer which gave the 2-micrometer polish recon film is obtained, and / no serious defect for surface 
quality ] and was good. On the other hand, as shown in the example of a comparison of Table 3, when 
B/A deviates from the range of this invention or uses the constituent for polish without buffer action, it 
is clear that field granularity of a polish rate does not improve since low again especially polish is 
inadequate, the coarse field of a basis remains and polishing is not carried out. Moreover, a defect also 
comes to appear notably. 

[0026] The mirror-polishing processing trial of an edge part was performed on condition that the above- 
mentioned using the abrasive compound shown in Table 4 - 5 by using as a work piece what gave the 
low-temperature thermal oxidation oxidation silicon film of 0.3 -micrometer thickness on the front face 
of the 8 inches silicon wafer which described examples 11-15, the example 6 of a comparison - 10 edge 
parts of No. 1000, and was processed with the grinding stone for ** rings. A result is written together to 
Table 4 -5. 
[0027] 
[Table 4] 
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[0029] Although a good result is shown in edge polish of a silicon wafer with an oxide film when the 
constituent for polish which is within the limits of this invention is used a passage clear from the result 
of the example shown in Table 4 When the constituent for polish with which B/A does not deviate from 
the range of this invention, or other conditions are not satisfied as shown in the example of a comparison 
of Table 5 is used, It is clear that the polish force of field granularity over a high hard oxide film did not 
improve since low again especially polish was inadequate, but the coarse field of a basis remains, and 
polishing is hardly progressing. Moreover, a defect also comes to appear notably. Especially polish rate 
sufficient by having just added the amine, even if it used the fully condensed oxidation silicon, as shown 
in the example 10 of a comparison was not obtained, but the friction mark remainder of an oxide film 
was observed. 
[0030] 

[Effect of the Invention] If the constituent for polish by this invention is used as stated above, it is clear 
that the effectiveness which stood high in edge polish of a silicon wafer etc. is acquired, and a good 
result can be obtained also to the difficult-to-cut silicon wafer which especially gave the oxide film etc. 
The effectiveness which the constituent for polish which had the polish force which was excellent in 
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mirror-polishing processing of the edge part of a wafer whose cure was former comparatively 
inadequate, and its durability by this invention is obtained, and is exerted on the related industry is size 
very much. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] This invention relates to the abrasive compound for 
wafer edge polish which performs polish processing of the edge part of the semiconductor wafer which 
consists of a silicon wafer or a compound wafer. Furthermore, this invention relates to the approach of 
performing mirror plane processing of the edge part of a semiconductor wafer using said abrasive 
compound for wafer edge polish. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Electronic parts, such as IC and LSI which made the raw material semi- 
conductor materials, such as a silicon single crystal, or a VLSI, are manufactured based on the 
semiconductor device chip of the shape of a wafer which wrote in and divided many detailed electrical 
circuits into the wafer which sliced the ingot of the single crystal of silicon or other compound 
semiconductors to disc-like [ thin ]. The wafer sliced from the ingot is further processed into the mirror 
plane wafer with which the mirror plane was made to the one side at least through wrapping, etching, 
and the process of polishing. Although a detailed electrical circuit is formed in the front face by which 
mirror plane finishing was carried out at a subsequent device process and a wafer goes, a wafer is 
processed with the first disc-like configuration maintained until it is divided into a semiconductor device 
chip, and, in between like each processing, processes, such as washing, desiccation, and conveyance, 
enter, while the configuration of the periphery side face edge of a wafer had rise steeply in the 
meantime , that contact equipment and other bodies into each process as it be the field of a raw **** 
condition , minute destruction take place , and a very fine particle occur , or the field which the 
contamination particle be involved in into the field of the **** condition , and it dissipated at the 
subsequent process , and performed precision processing be pollute , and it have big effect on the yield 
and the quality of a product in many cases . In order to prevent this, generally beveling an edge part by 
the initial stage of wafer processing (**** ring), and carrying out mirror plane finishing (edge polishing) 
of the part further is performed. 

[0003] It is performed by the approach of performing polish processing of an edge part , above- 
mentioned edge polishing supplying the constituent solution for polish which carried out inclination 
press , making the polish processing machine which stuck the polishing pad which consists of synthetic 
resin foam , synthetic leather , or a nonwoven fabric rotate edge parts , such as a silicon wafer which 
gave the **** ring which is work , and used colloidal silica as the principal component to the front face 
of a pivotable drum generally . A deer is carried out and what has the constituent for polish equivalent to 
what is used for surface polishing of a wafer used in this case is used. 

[0004] Generally as a constituent for polish, the solution which distributed the detailed colloid oxidation 
silicon particle is used for the solution containing an alkali component. This processing uses the 
diamond wheel to the process before that, or, unlike the so-called mechanical processing using a hard 
alumina system abrasive grain, applies a chemical operation of the alkali which is that component, and 
specifically as opposed to workpieces, such as silicon wafer's, erosion nature. That is, a thin elastic 
erosion layer is formed in workpiece front faces, such as a wafer, of corrosive [ of alkali ]. Processing 
progresses by removing the thin layer by the mechanical work of a detailed colloid oxidation silicon 
particle. 

[0005] In such processing, the configuration of colloidal silica serves as an important factor. That is, 
although a workpiece front face is corroded by alkali and a thin layer is formed, the removal rate of this 
thin layer changes with the configurations of colloidal silica a lot. Although a removal rate will become 
quick if the particle diameter of colloidal silica is enlarged, it becomes easy to generate a scratch in a 
polished surface. Therefore, the particle has moderate size, and it must not destroy easily, or it is 
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condensed high order and it must not gel it. That is, an oxidation silicon particle removes effectively the 
erosion layer formed with alkali by the mechanical work. It seems "therefore, don't have a certain effect 
on the new polished surface after removal." 

[0006] More various abrasive compounds than before are proposed as abrasive materials, such as a 
wafer. For example, in the U.S. Pat. No. 3170273 official report, a silica sol and silica gel are proposed 
as an abrasive material. Furthermore in the U.S. Pat. No. 3328141 official report, it is indicated by 
****ing pH of this suspension within the limits of 10.5-12.5 that a polish rate increases. In the U.S. Pat. 
No. 4169337 official report, adding amines to the constituent for polish is indicated. Water, colloidal 
silica, the with a molecular weight of 100,000 or more water soluble polymer, and the constituent for 
polish that consists of water-soluble salts are indicated by JP,2-158684,A. Furthermore, in JP,5- 
154760,A, the polish approach which used the constituent for polish which contains the^ipemzin^x 
which is a kind of a water-soluble amine ten to 80% of the weight on the silica criteria oi^ilica-eeror 
silica gel is indicated. 

[0007] If flat-surface polishing conditions, such as a silicon wafer or a compound wafer, are compared 
with polish processing of the edge part of the semiconductor wafer which consists of a silicon wafer or a 
compound wafer, since the time amount of the polishing pad with which the former contacts an edge 
part is short as compared with the latter, in the pressure concerning a processing side, it is high and 
linear velocity of the polishing pad to a processing side has also been made quick. That is, compared 
with flat-surface polishing, it can be said that the polish processing process of an edge part is a severe 
condition very much. Since the edge part of a semiconductor wafer is supplied in the condition of 
having described about No. 1000 and having been ground with the grinding stone for ** rings, the field 
granularity is very coarse. Even if it uses constituents for polish for flat-surface polishing, such as the 
conventional semiconductor wafer, for the bottom of such a processing condition, sufficient polish rate 
and field granularity are not obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] If the constituent for polish by this invention is used as stated above, it is clear 
that the effectiveness which stood high in edge polish of a silicon wafer etc. is acquired, and a good 
result can be obtained also to the difficult-to-cut silicon wafer which especially gave the oxide film etc. 
The effectiveness which the constituent for polish which had the polish force which was excellent in 
mirror-polishing processing of the edge part of a wafer whose cure was former comparatively 
inadequate, and its durability by this invention is obtained, and is exerted on the related industry is size 
very much. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/07 



JP,2001-118815,A [MEANS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The first [ an average of] particle diameter A computed by real ball 
conversion from the specific surface area which measured the above-mentioned purpose with the BET 
adsorption method is 8-50nm. It is in the range whose second [ an average of] particle diameter B 
measured by the laser scattering-about method by the micro truck UPA is 12-200nm. B/A is in the range 
of 1.4 to 12. and the ratio of said first [ an average of] particle diameter A and second [ an average of] 
particle diameter B — Are the colloidal solution of the oxidation silicon particle whose concentration to 
the whole solution is 2 - 30 % of the weight, and furthermore, by including the buffer solution with 
which the opposite numeric value of the inverse number of the acid dissociation constant in 25 degrees 
C combined the weak acid and the strong base of 8.0-12.5 It is attained by the abrasive compound for 
semiconductor wafer edge polish characterized by having buffer action between pH 8-1 1 . With the 
semiconductor wafer said to this invention, semi-conductor film, such as a thing in which insulator 
layers, such as a silicon dioxide, were formed, or polish recon, and the thing which gave metallic 
conductor film, such as a copper thin film, further are also pointed out to a front face besides [ which has 
not given the coat to a front face ] the so-called bear wafer with a silicon wafer and a compound wafer. 
[0010] Furthermore, they are attained by the edge polish processing approach of the semiconductor 
wafer characterized by rotating and grinding said drum and the both sides of a workpiece, or one of 
these, other purposes of this invention carrying out the installation press of the semiconductor wafer 
which is a worked object, and supplying the above-mentioned abrasive compound for semiconductor 
wafer edge polish to the edge polish processing machine which has the pivo table drum which stuck the 
polishing pad which consists of synthetic-resin foam, synthetic leather, or a nonwoven fabric. 
[0011] 

[Embodiment of the Invention] In this invention, the oxidation silicon particle which had a certain 
specific particle diameter and distribution for the abrasives contained in the abrasive compound for 
semiconductor wafer edge polish is used, and it is characterized by using the mother liquor which 
contains the particle further as the buffer solution which has buffer action in a certain specific pH range. 
That is, the second [ an average of] particle diameter B which set the first [ an average of] particle 
diameter A of an oxidation silicon particle to 8-50nm, and carried out the secondary condensation is 
controlled even in the range of 12-200nm, and edge mirror plane processing which began and was 
excellent is performed by putting ratio B/A of the diameter A of a primary particle and diameter B of an 
aggregated particle on the range of 1.4 to 12 further. The solution containing the oxidation silicon 
particle of this size forms the solution of colloid. 

[0012] If the particle of oxidation silicon has the first [ an average of] particle diameter smaller than 
8nm, the stability as a constituent for polish will fall that it is easy to condense the colloidal solution. 
Moreover, in the case of 50nm or more, there is no effect of the first [ an average of] particle diameter 
in the engine performance as a constituent for polish, but it is difficult to be stabilized and to 
manufacture secondary floe. When the ratio of the first [ an average of] particle diameter A and the 
second [ an average of] particle diameter B and B/A are 1.4 or less, there are no particle of oxidation 
silicon and difference of a polish rate which are not condensed secondarily. When B/A is 12 or more, the 
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particle of the oxidization silicon condensed high order generates, and it becomes easy to produce a 
scratch. The second [ an average of] particle diameter has desirable 200nm or less. If the second [ an 
average of] particle diameter exceeds 200nm, it increases [ the sedimentation nature of a particle ] and 
is not desirable. As for the concentration of oxidation silicon, it is desirable at the time of actual polish 
processing that it is 2 - 30 % of the weight. 

[0013] What was deionized and manufactured from water glass, the thing which made water etc. 
distribute fumed silica, the thing which hydrolyzed and manufactured the organic silicon compound can 
be used for the colloidal silica used for this invention. The first [ an average of] particle diameter of the 
particle of oxidation silicon was computed by performing real ball conversion from the specific surface 
area of the dry matter of an oxidation silicon particle. Specific surface area was measured with the BET 
adsorption method. The second [ an average of] particle diameter of the particle of oxidation silicon 
measured using the micro truck UPA (HONEWELL) laser dispersion type particle-size-distribution 
measuring device. Measured volume mean particle diameter was made into the second [ an average of] 
particle diameter. 

[0014] In this invention, in order to maintain the stable polish force, it is important to maintain pH of the 
whole solution at the range of 8-1 1 . A polish rate falls remarkably that pH is eight or less, and it 
separates from the range of practical use. Moreover, if pH becomes 1 1 or more, in order that colloidal 
silica may begin condensation, the stability of an abrasive compound will fall and it will separate also 
from this from the range of practical use. This pH seems and not to change with the external conditions 
considered, such as contact in friction, heat, and the open air, or mixing with other components, easily 
again. Therefore, it is required for the width of face of pH change to use the abrasive compound solution 
itself as the so-called strong liquid of little buffer action to change of external conditions in this 
invention. In order to form buffer solution, it is required for the opposite numeric value (electric 
dissociation exponent) of the inverse number of the acid dissociation constant (Ka) in 25 degrees C to 
use it combining the weak acid and the strong base in the range of 8.0-12.5. the inverse number of the 
acid dissociation constant in 25 degrees C - a logarithm ~ since it is necessary to add weak acid and a 
strong base in large quantities in order to raise pH, when a value is 8.0 or less, it is not desirable, the 
logarithm of the inverse number of the acid dissociation constant in 25 degrees C - if a value is larger 
than 12.5, buffer solution with the big buffer action which stabilizes pH in 8-1 1 cannot be formed. 
[0015] As weak acid used for formation of the constituent solution for polish which has the buffer action 
of this invention, carbonic acid (6.35 electric dissociation exponent= 10.33), a boric acid (electric 
dissociation exponent=9.24), phosphoric acid (7.20 electric dissociation exponent=2.15, 12.35), a water- 
soluble organic acid, etc. may be raised, and you may be the mixture. Moreover, as a strong base, the 
hydroxide of alkali metal, the fourth class ammonium , ammonium, etc. can be used. It is the description 
that the buffer solution stated by this invention has little change of pH even if it is formed in above- 
mentioned combination, the solution with which the condition which weak acid has dissociated in a 
solution as ion with which valences differ, or a dissociation condition and the condition of not 
dissociating lives together is shown and a small amount of acid or has£jnixes. 

[0016] In this invention, polish working speed can be remarkably improved by making the conductivity 
of the constituent solution for polish high. Conductivity is a numeric value which shows easy as the 
electrical and electric equipment in liquid, and is the inverse number value of the electric resistance 
value per unit length. The numeric value which converted the numeric value (micro-Siemens) of the 
conductivity per unit length into per 1 % of the weight of oxidation silicon in this invention shows. In 
this invention, if the conductivity in 25 degrees C is two or more 20 mS/m / 1% - SiO(s), it is desirable 
to improvement in polish working speed, and if it is two or more 25 mS/m / 1% - SiO(s), it is still more 
desirable. There is the following two-way-type method as an approach of raising conductivity. The 
approach one makes concentration of buffer solution high, and another are the approaches of adding 
salts. What is necessary is to make only concentration high, without changing the mole ratio of an acid 
and a base, in order to make concentration of buffer solution high, although the salts used for the 
approach of adding salts consist of combination of an acid and a base — as an acid — strong acid and 
weak acid « you may be any and the mixture is [ a mineral acid and an organic acid can be used and ] 
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sufficient, as a base - a strong base and a weak base » you may be any, the hydroxide of alkali metal, 
the hydroxide of the water-soluble fourth class ammonium, and a water-soluble amine can be used, and 
it does not matter even if it is the mixture. Since pH of buffer solution may be changed when adding in 
the combination of weak acid, a sjrong base an d strong acid, a weak base and weak acid, and a weak 
base, adding in large quantities is not desirable. The above-mentioned two-way-type method may be 
used together. 

[0017] Since the physical properties of the constituent for polish of this invention are improved, a 
surfactant, a dispersant, a sedimentation inhibitor, etc. can be used together. As a surfactant, a 
dispersant, and a sedimentation inhibitor, the water-soluble organic substance, an inorganic stratified 
compound, etc. are raised. Moreover, an organic solvent may be added although the constituent for 
polish of this invention is used as the water solution. The constituent for polish of this invention may 
mix and prepare colloidal silica and a base and an additive, and water at the time of polish. Moreover, 
generally 15 - 65% of high-concentration constituent is prepared as colloidal silica, and it is diluted and 
used with the mixture of water or water, and an organic solvent in many cases. 
[001 8] It be carry out by the approach of perform polish processing of an edge part , carry out 
inclination press and supply the constituent solution for polish to it generally , in the case of edge 
polishing , make the polish processing machine which stuck the polishing pad which consist of synthetic 
resin foam , synthetic leather , or a nonwoven fabric rotate edge parts , such as a silicon wafer which 
gave the **** ring which be a work piece ( workpiece ) , on the front face of a pivotable drum . With the 
processing machine for edge polishing used for this invention for example, a speed femme - with the 
pivotable drum which stuck the polishing pad on the front face, as shown in EP[ by - eye peck 
company ]-IV mold edge polish equipment Consist of the grasping section which grasps a work piece, 
rotates and is made to incline at an angle of arbitration, and press the edge part of the work piece 
attached in this grasping section to said drum, and the both sides of a work piece and a drum are made to 
rotate, supplying the liquid of the constituent for polish, and mirror-polishing processing of the edge part 
of a work piece is performed. That is, it presses at a fixed include angle, making the drum into which it 
goes up or descends little by little, and a location is changed, rotating rotate a work piece, and polishing 
is performed while the liquid of an abrasive compound is dropped at a processing part. The concrete 
polish processing approach of the semiconductor wafer edge using the constituent for polish of this 
invention will be clarified in the example described below. 
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EXAMPLE 

[Example] Next, although an example and the example of a comparison are given and the constituent for 
semiconductor wafer edge polish of this invention and the polish processing approach using it are 
explained concretely, this does not limit especially. The polish conditions by the semiconductor wafer 
edge polish equipment and it which were used for this invention are as follows. 
Polish equipment: Speed femme eye peck incorporated company make, EP-200-V type drum rotation 
number: 1800RPM drum normal velocity :0.8 mm/sec abrasive cloth: SUB A400 (Rodel Nitta CO. make) 
constituent flow rate for polish : ~ a part for 600ml/-- floor-to-floor-time: - it measured pH of an 
abrasive compound 90 seconds of one side at a time using the pH meter for a total of 3 minutes. In 
measurement, it measured, after proofreading a pH electrode beforehand with the pH standard solution 
of pH 6.86 and 9.1 8. Conductivity was measured with the conductivity meter. Moreover, evaluation of a 
polished surface observed the condition of a haze ** pit visually under the condensing LGT. Moreover, 
the polish rate was found from the weight difference of the silicon wafer before and behind polish. 
Evaluation of a polished surface measured the surface roughness of an edge side using the surfboard 
COM profiler M2000 (made in [ instrument company ] Chapman). The friction mark remainder which 
carries out **** generating investigated the work-piece perimeter after processing by one 800 times the 
scale factor of this using the optical microscope for an edge polish to be imperfect. 
[0020] Either of the fumed silica with the oxidation silicon particle of a prototype with a particle 
diameter [ first / an average of / of 17nm ] and a particle diameter [ second / an average of] of 28nm and 
a particle diameter [ first / an average of / of 18nm ], and a particle diameter [second / an average of] of 
1 80nm was used for the constituent for polish used in the example and the example of a comparison. 
Having carried out initial-complement preparative isolation as a part for a silica, and agitating this as an 
abrasive material for an experiment, specified quantity addition of the additive of the class shown in 
Table 1 - 5 and an amount was carried out, and pure water was added, concentration was adjusted and it 
considered as the constituent for polish of this invention. Among .additives , carbonic acid 
tetrflfnethYlsrnpi oniu m, carbonic acid hydrogen tetramethylammonium, a calcium carbonate, calcium 
hydrogencarbonate, a sodium carbonate, and a sodium hydrogencarbonate are salts which become the 
combination of the carbonic acid (electric dissociation exponent=10.33) as weak acid, and a strong base, 
and are buffer solution of this invention. Moreover, a calcium sulfate and diethanolamine are the 
additives for gathering conductivity. The polish experiment of a semiconductor wafer was respectively 
conducted by the above-mentioned approach. In the example 1, the 8 inches silicon wafer which gave 
the 2-micrometer polish recon film to the front face was used. 

[0021] The 8 inches silicon wafer which gave the 2-micrometer polish recon film to one to examples 1- 
10 and example of comparison 5 front face was used as the work piece, and the mirror-polishing 
processing trial of an edge part was performed using the abrasive compound shown in Table 1 - 3. A 
result is written together to Table 1 - 3. In addition, the cable address used in front Naka shows the 
following. 

TMA — 2C03:carbonic acid tetramethylammonium TMAHC03:carbonic acid hydrogen 
tetramethylammonium DEA: - diethanolamine and the unit in front Naka are as follows. 
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* l(additive concentration):M/kg-Si02*2(conductivity):mS/m/l%-Si02 [0022] 
Table 1] ^____ 







MM 1 


MM 2 


MM 3 


MM 4 


l^ifeM 5 


Jftt 




5 


1 0 


1 5 


5 


5 


— 15 A nm 
ZWfiB nm 


1 7 

2 8 


1 7 

2 8 


1 7 

2 8 


1 8 
1 9 0 


1 8 
19 0 


B / A 


1.65 


1. 65 


1.65 


10.6 


10.6 


8s 

to 


T MA2C O3 


0.05 


0.05 


0.05 


0.05 




K 2 C 0 3 


0.05 


0 . 0 5 


0.05 


0.05 


0 . 14 


KHCO3 


0.01 


0.01 


0.01 


0.01 


0.01 


KiS 0 4 










0.072 


tt 


P H 


10.2 


10.2 


10.3 


10.2 


10.4 


mmm (*» 


2 7 


2 6 


2 6 


2 7 


6 5 




flfl&a^S mg/min 


2 . 6 


2. 8 


3 . 1 


2 . 7 


3 . 2 


g®>&£ DID 


2 5 


1 9 


2 0 


2 0 


2 0 


* w& y 


* L 


* u 


* L 


« u 


* u 


[0023] 
Table 2] 






MMM 6 


MM 7 


mmm a 


MM 9 


JllfcMlO 


<S 


•> y 


5 


5 


5 


5 


5 


-liJCJtt^SA nm 
Z&J&^&B nm 


1 7 

2 8 


1 7 

2 8 


1 7 

2 8 


1 8 

19 0 


1 8 
1 9 0 


B / A 


1.65 


1.65 


1.65 


10.6 


10.6 


to 
m 
(*d 


TMA2CO3 


0.07 


0 . 1 


0.1 




0 . 1 


TMAHCOj 






0. 0 1 




0.01 


K t C0 3 


0.07 


0 . 1 








KHCOs 


0.02 


0.01 








N a 2 C O a 








0 . 1 




NaHCOa 








0.02 




« 


P H 


10.1 


10.3 


10.3 


10.0 


10.3 


mux <*2> 


3 7 


5 2 


2 5 


2 8 


2 4 




SfffBilS: ng/min 


3 . 0 


3 . 4 


2 . 5 


2 . 7 


2 . 9 


nm 


1 8 


1 9 


2 0 


2 0 


2 2 


* v& y 


* L 


* L 


* L 


fc L 


& L 



[0024] 
[Table 3] 
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it tsw i 


it&W 2 


Jfctfcfll 3 


tfc«fc0)j4 


ttmm 5 


& 


•>y *»«(%) 


5 


1 


5 


5 


5 


Hfc&^SB nm 


1 8 

2 2 


1 8 

2 2 


4 0 
4 0 


1 7 

2 2 


1 7 

2 8 


B/A 


1 . 2 2 


1.22 


1.00 


1.29 


1.67 


m 

(*o 


TMAjCOj 


0.05 


0.05 








K i C 0 3 


0.05 


0.05 








KHCOs 


0.01 


0.01 








D E A 








0 . 1 


0 . 1 


tt 


P H 


10.2 


10. 1 


10.0 


10.0 


10.0 




2 8 


2 8 


7 


1 4 


1 4 


& 


WM&Bl nig/ni n 


1 . 4 


0 . 5 


0 . 7 


1 . 5 


1 . 6 




8 9 


4 5 0 


6 2 0 


9 0 


9 5 






wmm. 


flFMXK 







[0025] B/A is within the limits of 1 .4-12 so that clearly from the result shown in the example of Table 1 
and 2. the logarithm of the inverse number of an acid dissociation constant [ in / the concentration of 
oxidation silicon is 2 - 30 % of the weight, and / 25 degrees C ] - a value with the constituent for polish 
it was made to have buffer action between pH 8-1 1 containing the buffer solution which combined the 
weak acid and the strong base of 8.0-12.5 It is [ the result which may be satisfied with a front face of a 
polish rate and surface roughness in the experiment which processed the edge part of the 8 inches silicon 
wafer which gave the 2-micrometer polish recon film is obtained, and / no serious defect for surface 
quality ] and was good. On the other hand, as shown in the example of a comparison of Table 3, when 
B/A deviates from the range of this invention or uses the constituent for polish without buffer action, it 
is clear that field granularity of a polish rate does not improve since low again especially polish is 
inadequate, the coarse field of a basis remains and polishing is not carried out. Moreover, a defect also 
comes to appear notably. 

[0026] The mirror-polishing processing trial of an edge part was performed on condition that the above- 
mentioned using the abrasive compound shown in Table 4 - 5 by using as a work piece what gave the 
low-temperature thermal oxidation oxidation silicon film of 0.3 -micrometer thickness on the front face 
of the 8 inches silicon wafer which described examples 1 1-15, the example 6 of a comparison - 10 edge 
parts of No. 1000, and was processed with the grinding stone for ** rings. A result is written together to 
Table 4 -5. 
[0027] 
[Table 4] 
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7K5J6 




MM12 


MM 13 


*JSfinji4 






fJJ #**(%) 


1 5 


1 0 


2 0 


1 5 


1 5 


fiS 


-ifcl& J F-&A nm 


1 7 


1 7 


1 7 


1 8 


1 8 






2 8 


2 8 


2 8 


1 9 0 


1 9 0 




B /A 


1.65 


1.65 


1.65 


10.6 


10.6 


as 


TMAjC O $ 


0.05 


0.05 


0.05 


0.05 




*p 


KjCOs 


0.05 


0.05 


0.05 


0.05 


0.14 


m 


KHCO3 


0.01 


0.01 


0.01 


0.01 


0.01 


(♦n 


K 8 S O, 












to 


P H 


L 0 . 2 


10.3 


10.3 


10.2 


10.4 




a*®* «2) 


2 6 


2 6 


2 5 


2 5 


3 5 


ft 




0.51 


0.59 


0.83 


0.68 


0.74 






2 7 


2 3 


2 1 


3 1 


2 6 


» 


* w& y 


ft L 


* L 


ft u 


ft L 


ft b 


[0028] 
Table 51 






ttt&m 6 


tttftJH 7 


Jttkfls 


JtSfcfllJ 9 






'✓y **«(%) 


1 0 


1 


2 0 


1 5 


1 0 




— #C)&-?-@ A nm 


1 8 


1 8 


4 0 


1 7 


1 7 




ZfcJfc^SB nm 


2 2 


2 2 


4 0 


2 2 


2 8 




B/ A 


1.22 


1.22 


1.00 


1.29 


1.65 


& 


T M A 2 C O s • 


0.05 


0.05 










K2CO3 


0.05 


0 . 0 5 










K H C 0 3 


0.01 


0. 0 1 










DE A 








0. 1 


0 . 1 




P H 


10.2 


10.1 


10.0 


10.0 


10.0 




mmm <*2> 


2 6 


2 8 


6 


1 1 


1 3 




WSfilsS mg/min 


0.25 


0.05 


0.28 


0.32 


0.25 




SUfic? nm 


10 5 0 


3 2 0 0 


7 3 0 


8 2 0 


16 0 0 




* u« y 








If* h»£ 




* 


















« y 


» y 


& y 


2$ y 





[0029] Although a good result is shown in edge polish of a silicon wafer with an oxide film when the 
constituent for polish which is within the limits of this invention is used a passage clear from the result 
of the example shown in Table 4 When the constituent for polish with which B/A does not deviate from 
the range of this invention, or other conditions are not satisfied as shown in the example of a comparison 
of Table 5 is used, It is clear that the polish force of field granularity over a high hard oxide film did not 
improve since low again especially polish was inadequate, but the coarse field of a basis remains, and 
polishing is hardly progressing. Moreover, a defect also comes to appear notably. Especially polish rate 
sufficient by having just added the amine, even if it used the fully condensed oxidation silicon, as shown 
in the example 10 of a comparison was not obtained, but the friction mark remainder of an oxide film 
was observed. 



[Translation done.] 
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